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INSERT CONDUCTOR AND METHOD OF MANUFACTURING A BRUSH HOLDER 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates to an insert conductor 
used as a component of a brush holder incorporated in, for 
example, a vehicular charging generator, and a method of 
manufacturing a brush holder that employs the insert conductor. 
2. Description of Related Art 

Fig. 8 is a sectional side elevation showing a 
conventional vehicular charging generator which is equipped 
with: a case 3 constituted by an aluminum front bracket 1 and a 
rear bracket 2; a shaft 5 which is provided in the case 3 and 
which has a pulley 4 fixed on one end thereof; a rotor 7 fixed 
on the shaft 6; a fan 5 fixed on a side surface of the rotor 7; 
a stator 8 fixed on an internal surface of the case 3; a slip 
ring 9 which is fixed on the other end of the shaft 6 and which 
supf)lies current to the rotor 7; a pair of brushes 10 which 
slide on the slip ring 9; a brush holder 11 which houses the 
brushes 10; and a rectifier 12 which is electrically connected 
to the stator 8 to rectify the alternating current generated in 
the stator 8 into direct current. 

The vehicular charging generator is equipped with: a 
heat sink 17 fitted in the brush holder 11; a regulator 18 which 
is bonded to the heat sink 17 and which regulates the magniLude 
of the AC voltage generated in the stator 8; and a ventilation 
guide 19 which is fixed on an outer peripheral section of the 
brush holder 11 and which guides an airflow generated by the 
rotation of the fan 5 to the regulator 18 and a stator coil 16. 

The rotor 7 is provided with a rotor coil 13 through 
which a current flows so as to generate a magnetic flux, and an 
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iron, hook-shaped field core 14 which covers the rotor coil 13 
and forms a magnetic pole with the magnetic flux. 

The stator 8 is equipped with a stator core 15 and the 
stator coil 16, the conductor of which is wound around the 
stator core 15 and generates alternating current as the magnetic 
flux of the rotor 7 changes when the rotor 7 rotates. 

In the vehicular charging generator having the 
configuration described above, current is supplied from a 
battery, not shown, to the rotor coil 13 via the brushes 10 and 
the slip ring 9 to generate a magnetic flux, thus forming Lhe 
magnetic pole in the field core 14, The pulley 4 is driven by 
an engine and the rotor 7 is rotated by the shaft 6; therefore, 
the rotating magnetic field is applied to the stator coil 16, 
and an electromotive force is generated in the stator coil 16. 
The AC electromotive force travels through the rectifier 12 to 
be rectified to DC, and the magnitude thereof is adjusted by the 
regulator 18 before it is charged to the battery. 

Fig. 9A is a front view of the brush holder 11 shown 
in Fig, 8; Fig, 9B is a top plan view of the brush holder li of 
Fig. 9A; Fig. 10A is a front view of the ventilation guide 19 
shown in Fig. 9A; and Fig. lOB is a top plan view of Fig, 10A. 

The brush holder 11 has wiring having connecLor 
terminals 21 electrically connected to the battery, and an 
insert molded resin brush holder main body 22 in which wiring is 
embedded. The brush holder main body 22 has a connector 23 
covering the connector terminals 21 and a heat sink case 25 
housing a heat sink 17. 

The arc ventilation guide 19 engages the brush holder 
11. First, second, and third short circuit preventing covers 
29a, 29b, and 29c are formed on the ventilation guide 19 to 
prevent short circuits between exposed portions of the wiring 
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28a, 28b, and 28c and the rear bracket 2, The first short 
circuit preventing cover 29a and the second short circuit 
preventing cover 29b have a U-shaped cross-section, and the 
third short circuit preventing cover 29c is arc shaped. 

The method of manufacturing the brush holder 11 having 
the aforesaid configuration will now be explained. 

First, an iron sheet is subjected to stamping to form 
a conductor 31 shown in Fig, 11. The conductor 31 has an ouLer 
frame 32 and a wiring section 34 connected to the outer frame 32 
via connections 33. The wiring section 34 is composed o- a 
plurality of wires 37 connected via the connections 33, 

Next, the conductor 31 is subjected to insert r-i^nin 
molding to form a molded unit 35 in which the brush holder main 
body 22 has been formed on the conductor 31 as shown in Fig. 12. 

In the following step, the respective connections 33 
are cut by stamping to make the brush holder 11 shown in Fig. 
13. Fig. 13 is a rear view of the brush holder 11 shown in Fig. 
9 . 

In designing the brush holder, there are some cases in 
which, for example, the connector terminals for wiring cannot be 
positioned in the same plane in the conductor, and the brush 
holder must be manufactured by having the connector terminals 
stacked in the middle of the manufacturing process. 

Fig. 14 is a front view illustrating a conductor 41 
used in the foregoing cases; and Fig, 15 is a front view 
illustrating a first connector terminal 42 and a second 
connector terminal 43 combined on the conductor 41. 

The conductor 41 has an outer frame 44 and a wiring 
section 46 connected to the outer frame 44 via connections 45. 
The wiring section 46 is composed of a plurality of wires 52 
interconnected via the connections 45. 
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The first connector terminal 42 and the second 
connector terminal 43, which are discrete wires, have engaging 
holes 47 and 48, respectively, in the middle portions thereof. 

In this case, to form a molded unit 49 as shown in 
Fig, 16, it is necessary to prepare a metal mold provided wj th 
pins which penetrate the engaging holes 47 and 48 to posiLxon 
the first and second connector terminals 42 and 43 in relation 
to the conductor 41. Hence, at the rear of the molded unit 49 
shown in Fig. 16, a brush holder main body 50 has pin apertures 
51 as illustrated in Fig. 17. 

The conventional brush holder 11 shown in Fig. 9 iias 
the following problems: the connections 33 are cut aCLer 
molding the brush holder main body 22, and portions of the 
wiring i,e, the exposed portions 28a, 28b, and 28c, ore 
therefore partly exposed to the outside, so that moisture, for 
example, adheres to those exposed portions 28a, 28b, and 28c, 
leading to the possibility that the wire will become 
disconnected due to galvanic corrosion and dissolution. 

Further, in order to prevent a short circuit betv;oen 
the exposed portions 28a, 28b, and 28c and the rear bracket 2, 
the ventilation guide 19 must be provided with the first, 
second, and third short circuit preventing covers 29a, 29b, and 
29c. This inevitably makes the entire configuration of Ihe 
ventilation guide 19 complicated, and the configuration of Ihe 
mold for making the ventilation guide 19 accordingly becu::ies 
complicated, resulting in higher manufacturing costs for Lhe 
ventilation guide 19. 

Furthermore, in another conventional brush holder, ihe 
first and second connector terminals 42 and 43, shown in V^g, 
14, are positioned with respect to the conductor 41 by the pi.ns 
formed on the mold, so that the pin apertures 51 remain in Lhe 



brush holder main body 50 as shown in Fig. 17. This preseriL's a 
problem in that the internal surfaces of the engaging holes 47 
and 48 of the first and second connector terminals 42 and 43, 
respectively, are inevitably exposed to the outside through the 
pin apertures 51, so that moisture enters through the pin 
apertures 51, leading to the possibility that the wire 52 will 
become disconnected due to galvanic corrosion and dissolution as 
in the case of the brush holder 11 mentioned previously. 

There has been yet another problem in that the pins 
engaging with the engaging holes 47 and 48 must be formed on the 
mold, adding to the manufacturing cost of the mold, 

2 SUMMARY OF THE INVENTION 

Z\ The present invention has been made with a view toward 

■-^ solving the problems described above, and it is an object of the 
-•^ present invention to obtain an insert conductor which makes it 
y possible to provide a brush holder that does not have wiring 
positions unnecessarily exposed to the outside and which permits 
;~ reduced manufacturing costs. 

It is another object of the present invention to 
provide a method of manufacturing a brush holder that employs 
the aforesaid insert conductor. 

According to one aspect of the present invent ir.M, 
there is provided an insert conductor equipped with: a 
conductor which has a wiring section composed of a plurality of 
wires, an outer frame surrounding the wiring section, and 
connections which connect the outer frame and the wiring section 
and also interconnect the wires; and a deformation preventer 
which is provided on the conductor such that it extends over the 
wires and prevents the conductor from being deformed by tlie 
resin infection pressure applied during insert resin molding. 
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In a preferred form, the conductor of the inr:^v.t 
conductor is formed by stamping a single metal sheet. 

In another preferred form of the insert conductor, the 
deformation preventer is provided with engaging portions whi.ch 
engage with the portions to be engaged and which are formed in 
discrete wires. 

In still another preferred form of the insert 
conductor, the conductor is also provided with discrete wires. 

In a further preferred form of the insert conductor, 
the discrete wires are the connector terminals of a brush 
holder . 

In a further preferred form of the insert conducLor, 
the deformation preventer is composed of polypheny lene sulfide 
resin , 

According to another aspect of the present invention, 
there is provided a method of manufacturing a brush holder 
including the steps of: forming a secondary insert conducLor, 
which has a wire and a deformation preventer, by cutting the 
connections of a primary insert conductor; and forming a brush 
holder main body by subjecting the secondary insert conductor to 
insert resin molding. 

According to yet another aspect of the prec^ent 
invention, there is provided a method of manufacturing a brush 
holder including the steps of: forming a secondary insert 
conductor, which has a wire and a deformation preventer, by 
cutting the connections of a primary insert conductor; engaging 
a portion to be engaged of a connector terminal in an engaging 
portion of the deformation preventer; and subjecting Lhe 
secondary insert conductor and the connector terminal to inr;ert 
resin molding so as to form a brush holder main body. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view illustrating an inn^-^ut: 
conductor of a first embodiment in accordance with the prei^Mit 
invention ; 

Fig. 2 is a front view illustrating a brush hojder 
manufactured by employing the insert conductor shown in Fig. 1; 

Fig. 3 is a front view illustrating the insert 
conductor during the manufacturing process of the brush holder 
shown in Fig. 2; 

Fig. 4A is a front view illustrating a ventila-^jon 
guide provided on the brush holder of Fig, 2, and Fig. 4B 1^ a 
top plan view of Fig. 4A; 

Fig. 5A is a front view illustrating an in^^rt 
conductor of a second embodiment in accordance with the present 
invention, and Fig. 5B is a side view of Fig. 5A; 

Fig. 6 is a front view illustrating the insert 
conductor during the manufacturing process of the brush holder; 

Fig. 7 is a front view illustrating the insert 
conductor during the manufacturing process of the brush holders- 
Fig. 8 is a sectional side elevation illustrating a 
conventional charging generator; 

Fig. 9A is a front view illustrating the brush holfler 
shown in Fig. 8, and Fig. 9B is a top plan view of the bi -i-h 
holder shown in Fig. 9A; 

Fig. lOA is a front view illustrating the ventilalion 
guide shown in Fig. 8, and Fig. 10B is a top plan view of Fig. 
10A; 

Fig. 1 1 is a front view illustrating a conductor wh ; ch 
is a component of the brush holder shown in Figs. 9A and 9B; 

Fig. 12 during a front view illustrating the inf^t^trt 
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conductor during the manufacturing process of the brush ho. '-t 
shown in Figs. 9A and 9B; 

Fig. 13 is a rear view illustrating the brush holder 
shown in Figs. 9A and 9B; 

Fig. 14 is a front view illustrating the conductor of 
another conventional charging generator; 

Fig. 15 is a front view illustrating the conductor of 
Fig. 14 in which a connector terminal has been assembled; 

Fig. 16 is a front view illustrating the insert 
conductor during the manufacturing process of a conventional 
brush holder; and 

Fig. 17 is a rear view illustrating the insert 
conductor of Fig. 16. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
First Embodiment: 

Fig. 1 is a front view of a primary insert conduc l.or 
60 of a first embodiment according to the present invention. 
The primary insert conductor 60 is equipped with a conductor 61 
made by stamping an iron sheet, and deformation preventers 62 
which are provided on both surfaces of the conductor 61 to 
prevent the conductor 6 1 from being deformed by the resm 
injection pressure applied during an insert resin molding 
process . 

The conductor 61 is equipped with a wiring sectiou G4 
composed of a plurality of wires 63, an outer frame 65 
surrounding the wiring section 64, and connections 66 wiiich 
connect the outer frame 65 with the wiring section 64 and which 
also interconnect the wires 63. 

Fig. 2 is a front view illustrating a brush holder 57 
manufactured by employing the primary insert conductor 60; ' le 
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brush holder 67 has a wiring section 64 having a conne':Lor 
terminal electrically connected to the battery, and a brush 
holder main body 68 in which the wires 63 and the deformaLLon 
preventers 62 have been covered by insert molding with 
polyphenylene sulfide resin. The brush holder main body 68 lias 
a connector 69 which covers the connector terminal. 

The method of manufacturing the brush holder 67 
having the foregoing configuration will now be described. 

First, the conductor 61, which has the outer frame o'j , 
the connections 66, and the wiring section 64, is formed by 
stamping an iron sheet. Then, the conductor 61 is subjected] to 
the insert resin molding by using polyphenylene sulfide resin so 
as to manufacture the primary insert conductor 60 in which i^-th 
surfaces of the conductor 61 are provided with the deformation 
preventer 62 to reinforce the mechanical strength of the 
conductor 61 as shown in Fig. 1. 

In the following step, a plurality of the connections 
66 are cut by stamping to form a secondary insert conductor 70 
illustrated in Fig. 3. The secondary insert conductor 70 is 
subjected to insert resin molding using polyphenylene sulfJde 
resin so as to make the brush holder 67 in which the secondary 
insert conductor 70 is embedded in the brush holder main body 
68. 

In this embodiment, the deformation preventers 62 for 
reinforcing the mechanical strength of the conductor 61 -j t e 
provided on both surfaces of the wiring section C>4. 
Accordingly, the secondary insert conductor 70 will not be 
deformed under the resin injection pressure applied dui uiy 
insert resin molding even when the outer frame 65 and Lhe 
connections 66, which are unnecessary for the conductor 61, nee 
cut and removed before forming the brush holder main body 6 'J by 
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insert resin molding, the secondary insert conductor 70 is 
subjected to the insert resin molding to embed the secondary 
insert conductor 70. 

In contrast, in the conventional method, the 
unnecessary portions of the conductor 3 1 are cut and removed 
after molding the brush holder main body 22 is molded to avoid 
deforming the conductor 31 with the resin injection pressiir.e. 
As a result, the brush holder 11 is manufactured with portions 
of the wires 20 unnecessarily exposed. However, the brush 
holder 67 according to this embodiment avoids such exposure. 
This makes it possible to form a ventilation guide 71 shown in 
Fig. 4A and Fig, 4B which eliminates the need for the short 
circuit preventing covers 29a, 29b and 29c which were required 
to prevent a short circuit between the rear bracket and -he 
exposed portions, thus resulting in reduced manufacturing costs 
for the ventilation guide 71. 

Second Embodiment : 

Fig, 5A is a front view illustrating a primary insert 
conductor 82 in which deformation preventers 81 for reinforcing 
the mechanical strength of a conductor 80 are formed on both 
surfaces of the conductor 80; and Fig, 5B is a side view 
illustrative of an essential section of Fig. 5A. 

The conductor 80 is equipped with a wiring section 84 
composed of a plurality of wires 83, an outer frame 85 
surrounding the wiring section 84, a connector terminal 87 which 
is composed of a discrete wire, and connections 88 which 
respectively connect the wiring section 84 and the connect.or 
terminal 87 . 

Protuberances 89 are engaging portions which aie 
formed on the deformation preventer 81. The connector terminal 
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87 has engaging holes 90 in which the protuberances 89 .^-^re 
engaged . 

In this embodiment, the connections 88 of LMe 
conductor 80 are cut and the connector terminal 87 is separated 
from the conductor 80 as shown Fig. 6, then the engaging holes 
90 of the connector terminal 87 are secured to the protuberances 
89. Next, the protuberances 89 are thermally caulked to secute 
the connector terminal 87 to the wiring section 84 so as Lo 
produce a secondary insert conductor 91 shown in Fig. 7. 

The subsequent steps for manufacturing the bnush 
holder are the same as those of the first embodiment; Lhe 
secondary insert conductor 91 is subjected to insert rG:;in 
molding using polypheny lene sulfide resin, and the secondnry 
insert conductor 91 is embedded in the brush holder main body to 
thereby fabricate the brush holder. 

Thus, the insert conductor in accordance with Lhe 
present invention is equipped with: a conductor which has a 
wiring section composed of a plurality of wires, an outer frame 
surrounding the wiring section, and connections which connect 
the outer frame and the wiring section and which also 
interconnect the wires; and a deformation preventer which is 
provided on the conductor such that it extends over the wir;es 
and prevents the conductor from being deformed by the resin 
injection pressure during insert resin molding. Hence, the 
insert conductor will not be deformed by the resin injection 
pressure applied during insert resin molding even when the outer 
frame and the connections, which are unnecessary for the 
conductor, are cut and removed before forming the brush holder 
main body by insert resin molding. This makes it possible to 
manufacture a brush holder that does not have wire porti^uis 
unnecessarily exposed to the outside, thus preventing 
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disconnection of the wires caused by galvanic corrosion and 
dissolution due to moisture adhesion. 

Moreover, it is no longer necessary to provide, 'or 
example, the ventilation guide mounted on a conventional binsh 
holder with the short circuit preventing cover between I he 
exposed portion of the wire and the rear bracket. This allows a 
simpler configuration and reduced cost for the ventilaLlon 
guide . 

Further, the conductor of the insert conductor in 
accordance with the present invention is formed by stampitx; a 
single metal sheet, making it possible to simultaneously and 
easily form the outer frame, the wiring section, and the 
connections making up the conductor. 

Furthermore, in the insert conductor according to the 
present invention, since the deformation preventer is provided 
with engaging portions which engage the portions to be engaged 
and which are formed on discrete wires, it is possible to 
position the discrete wires in relation to the conductor via the 
deformation preventer. This prevents the pin apertures formed 
by the pins of the mold from remaining in the brush holder moin 
body and accordingly prevents the internal surfaces of the 
engaging holes of the discrete wires, which are engaged with the 
pins, from being exposed outside. 

In addition, it is no longer necessary to form any 
pins on the mold, resulting in reduced costs for manuf actuL i ng 
the mold. 

In the insert conductor according to the present 
invention, the conductor is also provided with discrete wir^s; 
hence, the discrete wires can be easily formed at the same I ;iie 
as the outer frame, the wiring section, and the connections 
making up the conductor. 
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Further, in the insert conductor according to ' .':e 
present invention, the discrete wires act as the conneci.or 
terminals of the brush holder; hence, the connector termi:.^ls 
can be easily formed at the same time as the outer frame, Lhe 
wiring section, and the connections making up the conductor. 

Furthermore, in the insert conductor, the deformatjon 
preventer is composed of a polypheny lene sulfide resin, which 
makes it possible to provide a deformation preventer that 
exhibits good insulating properties, heat resistance, mechanical 
strength, and formability. 

The method of manufacturing a brush holder in 
accordance with the present invention includes the steps o[: 
forming a secondary insert conductor, which has a wire and a 
deformation preventer, by cutting the connections in a primary 
insert conductor; and forming a brush holder main body by 
subjecting the secondary insert conductor to insert resin 
molding, thus making it possible to easily manufacture a brush 
holder that does not have wire portions unnecessarily exposed to 
the outside. 

The method of manufacturing a brush holder in 
accordance with the present invention includes the steps of: 
forming a secondary insert conductor, which has wires and a 
deformation preventer, by cutting connections in a primory 
insert conductor; engaging a portion to be engaged of a 
connector terminal in an engaging portion of the deformation 
preventer; and subjecting the secondary insert conductor and the 
connector terminal to insert resin molding so as to form a brush 
holder main body, thus making it possible to easily manufacLure 
at a lower cost a brush holder that does not have wire porti^Mis 
unnecessarily exposed to the outside. 
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WHAT IS CLAIMED IS: 



1. An insert conductor comprising: 

a conductor which has a wiring section composed of a 
plurality of wires, an outer frame surrounding the wiring 
section, and connections which connects said outer frame and 
said wiring section and which interconnect said wires; and 

a deformation preventer which is provided on said 
conductor such that it extends over said wires and which 
prevents the conductor from being deformed by a resin injection 
pressure applied during insert resin molding. 

2. An insert conductor according to Claim 1, wherein 
said conductor is formed by stamping a single metal sheet. 

3. An insert conductor according to Claim 1, wherein 
said deformation preventer is provided with an engaging portion 
that engages a portion to be engaged which is formed in a 
discrete wire. 

4. An insert conductor according to Claim 3, wherein 
said discrete wire is included in said conductor. 

5. An insert conductor according to Claim 3, wherein 
said discrete wire is the connector terminal of a brush holder. 

6. An insert conductor according to Claim 1, wherein 
said deformation preventer is composed of polypheny lene sulfide 
resin. 



7^^^' A method of manufacturing a brush holder Lhat 
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employs a primary insert conductor equipped with a conducLor 
which has a wiring section composed of a plurality of wires, nn 
outer frame surrounding the wiring section, and connections 
which connects said outer frame and said wiring section and 
which interconnect said wires; and a deformation preventer which 
is provided on said conductor such that it extends over said 
wires and prevents the conductor from being deformed by a resin 
injection pressure applied during insert resin molding, said 
method comprising the steps of: 

forming a secondary insert conductor, which has said 
wires and said deformation preventer, by cutting said 
connections of said primary insert conductor; and 

forming a brush holder main body by subjecting said 
secondary insert conductor to insert resin molding. 

^^^y^ ^ method of manufacturing a brush holder that 
employs a primary insert conductor equipped with a conductor 
which has a wiring section composed of a plurality of wires, an 
outer frame surrounding the wiring section, and connections 
which connect said outer frame and said wiring section and which 
interconnect said wires; and a deformation preventer which is 
provided on said conductor such that it extends over said wiies 
so as to prevent the conductor from being deformed by a resin 
injection pressure applied during insert resin molding and which 
has a portion that engages the portion to be engaged of Ihe 
connector terminal, said method comprising the steps of: 

forming a secondary insert conductor, which has said 
wires and said deformation preventer, by cutting said 
connections of said primary insert conductor; 

fitting the portion to be engaged of said connector 
terminal to said engaging portion of said deformation preventer; 
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and 

subjecting said secondary insert conductor and said 
connector terminal to insert resin molding so as to form a brush 
holder main body. 
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ABSTRACT OF THE DISCLOSURE 

An insert conductor that makes it possible to provjJe 
a brush holder that does not have wire portions unnecessarily to 
the outside and which permits reduced manufacturing cost. The 
insert conductor is equipped with: a conductor which har, a 
wiring section composed of a plurality of wires, an outer froine 
surrounding the wiring section , and connections which connect 
the outer frame with the wiring section and which interconnect 
the wires, and a deformation preventer which is provided on Lhe 
conductor to prevent the conductor from being deformed by Lhe 
resin injection pressure applied during insert resin molding. 
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patentability as defined in Title 37» Code of Federal Regulations, 
Section 1.5$. 
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Burdert Hour Sutement,: Tliis form is estimated to take 0.4 hours to complete. Time will vaiy depending; upon the needs of the individual case. Any comments on the 
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SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner of Patcnls and Trademarks, Washington, DC 2023 L 
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Japanese Language Declaration 



^LTv^^^fr«5;tI^J^ 3 6 5 (a) m^^^T < mmmm. x 



Prior Foreign Appncation(s) 

■■ ■9-?6fi7HS 

(Number) 



(Country) 



I hereby claim foreign priorrty under Title 35, United States Code, 
Section 119 {a)-|d) or 3€5(b) of any foreign application{s) for patent 
or inventor*s certificate, or 36S(a) of any PCT International 
application which designated at least one country other than the 
United States, listed betow and have also identified below, by 
checking the box, any foreign application for patent or Inventor's 
certificate, or PCT International application having a filing date 
before that of the application on v/hich priority is clain>ed. 

Priority Not Claimed 
30 / 0. / 1997 «^*^5S..L 
(Day/Month/Year Filed) ° 



(Number) (Country) 



(Day/MonthA'ear Filed) 

I hereby claim the benefrt under Title 36, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 



(Application No.) 



(Filing Date) 



(Apphcation No.) 



(Application No.) 
(hB^^-^) 



(Filing Date) 
(Filing Date) 



(Application No.) 



(Filing Date) 



I hereby claim the benefit under Title 35, United States Code. 
Section 120 of any United States apptic4tion(s), or3SS(c) of any 
PCT irrterrrational application designating the United Stales, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the rrunner provided by the first 
paragraph of Title 35, United States Code Section 112, 1 
acknowledge the duty to disclose information vyrhich is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.58 which became available between the filing date of the 
prior application and the national or PCT tnterruitional filing date of 
application. 

(Status: Patented, Pending. Abandoned) 
(Status: Patented, Pending, Abandoned) 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and l>el)ef are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such wil^l false staten^ents may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 

^{^^ ' fl'tt, T^^^^i: tr, ^^T(r)ixm,\^ - z'fZ POWER OF ATTORNEY" As a named inventor, i nereby 
i3f£:L. -^iSiO#^«?^%^rT-r'5Zi±ZC/rizniiS3i~6— appoint tfie foilowing attorney{s) and/or agent(s) to 
i?]-otf A%r??T^**^f-7f LTtr 9 Z r ^$f£To, prosecute this appifcation and transact all business m tne 

(K^Ae:.?,.xC/Sfifc*-^r^lEinc i:) Patent and Trademark Office connected therewith [iist 

name and reqisiration number) 
\ hereby appoint John H. Mion. Reg. No. 18,879; OonaJd £, Zinn, Reg. No. 19,046; Thomas J. Macpeak, Reg. No, 19.292; 
Robert J. Seas, Jr.. Reg. No. 21.092; Darryl Mexic, Reg. No. 23.063; Robert V. Sioan, Reg. No. 22,775; Peter 0, Olexy, Reg. 
No. 24..513; J. Frank Osha. Reg. No. 24.,625; Waddeil A. Siggart, Reg. No. 24,861; Robert G, McMorrow, Reg. No. 19.093; 
Louis Gubmsky, Reg. No. 24,835; Neil B. Stegel, Reg. No. 25,200; David J. Gushing, Reg. No. 28.703; John R. Inge. Reg. No. 
26.916; Joseph J. Ruch. Jr.. Reg. No. 26.577; Sheldon I. Landsman, Reg. No. 25,430; Richard C. Turner, Reg. No. 29,710; 
Howard L. Bernstein. Reg. No. 25.665; Alan J. Kasper, Reg. No. 25,426; Kenneth J. Burchfiel, Reg. No. 31,333; Gordon Kit, 
Reg. No. 30,764; Susan J. Mack, Reg. No. 30,951; Frank L. Bernstein, Reg. No. 31,484; Mark BoJand, Reg. No. 32,197; William 
H. Mandir, Reg. No. 32,156; Scon M. Daniels, Reg. No. 32,562; Brian W. Hannon, Reg. No, 32,778; Abraham J. Rosner, Reg. 
No. 33,276; Bruce E. Kramer, Reg. No. 33,725; Pau! F. Neils, Reg, No. 33,102; and Brett S. Sylvester, Reg. No, 32,765, my 
anorneys to prosecute this application and to transact all business in the Patent and Trademark Office connected therewith, and 
request that all correspondence about the appiicatton t>€ addressed to SUGHRUE, MION, Z!NN, MACPEAK & SEAS, PLLC, 21 00 

Pennsylvania Avenue. N,W., Washington, D.C. 20037-3202. 

*Si7)isfT5^ : Send Correspondence to: 

SUGHRUE, MION, ZINN, MACPEAK & SEAS 
2100 Pennsylvania Avenue, N,W., Washington, D.C 20037 

tS id It Si is 1^5^ : (S ^T&t/^fi*^) Direct Telephone Calls to: (nam« and tef^hone namiMr) 

(202)293-7060 



»t — Z f 1 — <7> « ^ * !0 S: :£ 


Full name of soia or first inventor 

Hideyuki HAYASHI 




Inventor's signatur* Date 




Tokyo, Japan H. ri. 




Citizenship Ha^-ch \W 

Japan 




Post a<fk» address 

c/o Mitsubishi Electric Engineering Co,, 




Ltd., 6-2, Otemachi 2-chome, Chiyoda-ku, 
TOKYO 1OO-:OO04 JAPAN 




FuH name a< second joint inventor, rf any 

Katsuhiro SASAKI 




Second inventor's signature Date 




Residence 

Tokyo, Japan 


Sff 


Citizenship 

Japan 




Post office address 

c/o Mitsubishi Denki Kabushiki Kaisha, 




2-3, Marunouchi 2-chome, Chiyoda-ku, 
TOKYO 100 -8310 JAPAN 



(MHZ!i-eriti»<n^W^?a«#C3ttLTiof51»':im« ( Supply similar information and signature for tt^ird ai 

ioiU=»*=£riS^-t-6 - i:. ) subsequent jomt inventors.) 
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